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(54) Adapter for mixing and injection of preparations 



(57) An adapter for mixing and injection of prepara- 
tions comprises a cylindrical vial-fitting portion (1), a 
puncture needle (2) and a tubular tip-fitting portion (3). 
The vial-fitting portion (I) includes a top wall (11) and a 
skirt (1 2). The puncture needle (2) is passed through the 
top wall (11) and is integrated therewith. The tip-fitting 
portion (3) is arranged coaxially to the puncture needle 
(2) on the opposite side thereof to the top wall (11). The 



puncture needle (2) has a cutting edge (21) on the side 
of the skirt ( 1 2) and is provided at a proximal end thereof 
with a connecting portion (22) for engagement with the 
tip-fitting portion (3). The puncture needle (2) has a fluid 
passage (23), which communicates with a lumen (32) 
of the tip-fitting portion (3) and is open to the cutting 
edge (21). A filter (4) is arranged in the liquid passage 
(231) of the connecting portion (22). 



Fig. 3 
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Description 

[0001 ] The present invention relates to an adapter for 
mixing and injection of preparations. More particularly, 
the present invention relates to an adapter for transfer- 5 
ring a drug solution or solvent from a syringe to a vial 
including a dried medicine such as a powdered prepa- 
ration or a solid preparation charged therein to mix them 
to prepare a dose of a mixed medical solution and for 
transferring the resultant medical solution in the vial to 10 
the syringe. 

[0002] Freeze-dried medicines such as powdered 
preparations or solid preparations are generally stored 
in vials. In the prior art, such preparations are mixed with 
a solvent or drug solution, for example, by connecting a 15 
vial to a solvent vessel with a double-ended needle to 
form liquid communication between them, transferring 
the solvent from the solvent vessel to the vial to dissolve 
the dried medicine in the solvent, and collecting a certain 
amount of the resultant drug solution by a syringe 20 
through a needle attached thereto. 
[0003] However, the above method takes a long time 
to fill the syringe with the resultant drug solution by suc- 
tion because of a minor diameter of the needle to be 
used. Further, in order to avoid risk of an accident due 25 
to use of an edged metal needle, it is difficult to operate. 
[0004] In order to solve such disadvantages, it has 
been proposed in Japanese patent unexamined publi- 
cation JP-A 7-213585 to use an adapter for liquid trans- 
fer and injection, which is connectable to both a vial and 30 
a syringe and makes it possible to transfer the liquid 
without use of any syringe needle. This adapter com- 
prises a cylindrical hub coaxially provided at one end 
thereof with a hollow puncture needle and at the oppo- 
site end with a tubular tip-fitting portion. At the peripheral 35 
part of the hub, there are provided a vial-fitting portion 
and a syringe-connecting portion, which are respective- 
ly coaxial to the puncture needle and the tip-fitting por- 
tion. The puncture needle is provided with a medicine 
channel communicated with the tip-fitting portion, and a 40 
gas channel being open to a vent hole with a filter for 
separation of microorganisms provided in the vial-fitting 
portion. 

[0005] However, the above adapter for liquid transfer 
and injection has a danger of contamination in the med- 45 
ical solution with foreign substances due to coring which 
may occur by puncture of a rubber stopper with the 
puncture needle. 

[0006] In view of the above circumstances, the 
present invention has been made to provide an adapter so 
for mixing and injection of preparations, which makes it 
possible to remove foreign substances get into a medi- 
cal solution in case of operation to dissolve a dose of a 
solid preparation in a solvent by use of the adapter. 
[0007] According to the present invention, the above 55 
object is achieved by providing an adapter with a filter, 
in particular, by providing a connecting portion for at- 
tachment to the tip-fitting portion at a proximal end of a 



puncture needle and arranging a filter in the connecting 
portion. This makes it possible to provide a filter in the 
adapter with ease and certainty. 
[0008] In other words, the present invention provides 
an adapter for mixing and injection of preparations com- 
prising: 

a viaiztittinn portion having a top. wall and a skirt por- 
tion; 

. a puncture needle passed through the top wall 11 
of the vial-fitting portion 1 and integrated therewith, 
said puncture needle having a cutting edge on the 
side of said skirt; and 

a tubular tip-fitting portion located coaxially to the 
puncture needle on the opposite side thereof to the 
top wall, 

wherein said puncture needle has at a proximal end 
thereof a connecting portion for connection with the 
tip-fitting portion and a liquid passage which com- 
municates with a lumen of the tip-fitting portion and 
is open to the cutting edge of the puncture needle, 
said connecting portion being provided at a liquid 
passage thereof with a filter. 

[0009] In order to facilitate the transfer of liquid from 
a syringe to a vial or vice verse, the puncture needle 
may be provided with a gas passage running through 
the puncture needle and being open to the cutting edge 
while the connecting portion of the puncture needle may 
be provided with a vent hole having a fitterfor separation 
of microorganisms and being communicated with the 
gas passage. In this case, it is preferred to provide a 
check valve, which allows the gas to flow only in the di- 
rection of the gas passage, adjacent to the filter in the 
vent hole on the inside of the filter, so as to prevent the 
medical solution from flowing into the vent hole through 
the gas passage when the vial is reversed. 
[0010] Further, in order to facilitate the attachment of 
the vial to the adapter, the vial-fitting portion may be pro- 
vided in its skirt with one or more vertical slit. 
[0011] The invention will be understood by reference 
to the following description, taken in conjunction with the 
accompanying drawings, which show, by way of exam- 
ple only, preferred embodiments of the present inven- 
tion. 

Fig. 1 is a plane view of an adapter for mixing and 
injection of preparations illustrating one embodi- 
ment of the present invention; 
Fig. 2 is a bottom view of the adapter shown in Fig. 

Fig. 3 is a section view of the adapter taken along 
a line X-X in Fig. 2; 

Fig. 4 is a plane view illustrating another embodi- 
ment of the adapter according to the present inven- 
tion; 

Fig. 5 is a bottom view of the adapter shown in Fig. 
4; 
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Fig. 6 is a section view of the adapter taken along 
a line Y-Y in Fig. 5; and 

Fig. 7 is a side view illustrating how to use the adapt- 
er of Fig. 1 . 

[0012] Referring now to Figs. 1 to 3, there is illustrated 
one embodiment of an adapter for mixing and injection 
-^.of preparations according to the present invention, 
which comprises a cylindrical vial-fitting portion 1, a 
puncture needle 2, and a tubular tip-fitting portion 3 . The 
vial-fitting portion 1 includes a top wall 1 1 and a skirt 1 2. 
The puncture needle 2 is passed through the top wall 
11 and is integrated therewith. On the other hand, the 
tip-fitting portion 3 is arranged coaxially to the puncture 
needle 2 on the opposite side thereof to the top wall 1 1 
and connected to the proximal end of the puncture nee- 
dle 2. 

[0013] The puncture needle 2 has a cutting edge 21 
on the side of the skirt 12 and is provided at a proximal 
end thereof with a connecting portion 22 for engage- 
ment with the tip-fitting portion 3. The puncture needle 
2 has a fluid passage 23, which communicates with a 
lumen 32 of the tip-fitting portion 3 and is open to the 
cutting edgo 21 . A filter 4 is arranged in the liquid pas- 
sage 231 of the connecting portion 22. 
[001 4] The vial-fitting portion 1 is a cylindrical member 
made of a flexible material such as polyDropylene, pol- 
yethylene, ABS resin, polycarbonate resin, polystyrene 
resin or the like and having the top wall 1 1 and skirt 1 2. 
The skirt 12 is provided on an inner wall thereof with 
three or five longitudinal ribs 121 to enhance the en- 
gagement force with the vial (not illustrated in the draw- 
ings). Further, the skirt 12 may be provided with one or 
more longitudinal slit 1 22 to facilitate insertion of the vial. 
[0015] The puncture needle 2 is passed through the 
top wall 11 of the vial-fitting portion 1 and integrated 
therewith. The puncture needle 2 has a cutting edge 21 
on the side of the skirt 1 2 of the vial-fitting portion 1 and 
has a connecting portion 22 for attachment of the tip- 
fitting portion 3 at the proximal end thereof. The needle 
has a liquid passage 23, which communicates with a lu- 
men 32 of the tip-fitting portion 3 and is open to the cut- 
ting edge 21 through side holes 24. The liquid passage 
23 is increased in diameter at the connecting portion 22 
to form a large-sized liquid passage 231 . Arranged in 
the large-sized liquid passage 231 is a filter 4 for remov- 
al of foreign substances due to coring, which may occur 
by puncture of a rubber stopper in a mouth of the vial 
with the puncture needle 2. 

[0016] The filter 4 may take any shape and may be 
made of any material, provided that it can remove the 
foreign substances. It is preferred to use a layered ma- 
terial of wire netting, fibers or sintered compact of resin. 
The filter 4 may be formed into a spherical body as il- 
lustrated in Fig. 3. In this case, since the filter 4 has no 
orientation, it is easy to arrange the filter 4 in the con- 
necting portion 22. Further, when fitting the separate tip- 
fitting portion 3 in the connecting portion 22, it is possible 



to fix the filter 4 in position by forcing the filter 4 toward 
a seating portion therewith. 

[0017] The tip-fitting portion 3 may be formed as an 
integral part of the vial-fitting portion 1 and the puncture 
5 needle 2. Preferably, the tip-fitting portion 3 may be 
formed as a discrete member separated from the vial- 
fitting portion 1 and the puncture needle 2 as illustrated 
in-Fig. 3. In this case, tip-fitting portion 3 is composed 
of a distal portion 33 to be fitted in the connecting portion 
10 22 of the puncture needle 2, and a proximal portion 34 
to be connected to a tip C of a syringe S illustrated in 
Fig. 7. The proximal portion 34 may be provided at a 
proximal end thereof with a double-start thread 31 as an 
engaging means, if necessary. In this case, it is possible 
is to fix a syringe with a female engaging means (not illus- 
trated in the drawings) on the tip C. 
[0018] As illustrated in Figs. 4 to 6, the puncture nee- 
dle 2 may be provided with a gas passage 25 being open 
to the cutting edge 25 and a vent hole 26 having a filter 
20 27 for separation of microorganisms so that the gas pas- 
sage 25 communicates with the vent hole 26. This 
makes it easy to perform the transfer of the medical so- 
lution. In this case, it is preferred to provide a check 
valve 28, which allows the gas to flow only in the direc- 
ts tion of the gas passage 25, adjacent to the filter 27 in 
the vent hole 26 on the inside of the filter 27, so as to 
prevent the medical solution from flowing into the vent 
hole 26 through the gas passage 25 when the vial is 
reversed. The check valve 28 is fixed in position by a 
30 stopper ring 29. A reference numeral 261 is a cap for 
closing a vent hole 26. It is not necessary to provide the 
cap if the check valve 28 is provided in the vent hole 26. 
[0019] Use of the adapter for mixing and injection of 
preparations of the present invention will be explained 
35 below with reference to Fig. 7. The adapter for mixing 
and injection of preparations of the present invention is 
used under the condition where the tip C of the syringe 
S is fitted in the tip-fitting portion 3. Under such a con- 
dition, a vial (not illustrated) is fitted in the vial-fitting por- 
40 tion 1, thereby piercing the rubber stopper of the vial 
with the puncture needle 2 to communicate the syringe 
S with the vial. After this, a plunger rod P is pushed to 
transfer a solvent in the syringe S to the vial. The med- 
icine in the vial is dissolved in the transferred solvent by 
45 shaking the vial to prepare a medical solution. The pre- 
pared medical solution in the vial can be sucked in the 
syringe S by pulling back the plunger rod P. 
[0020] As will be understood from the above descrip- 
tion, the use of the adapter of the present invention 
50 makes it possible to remove any foreign substances 
which are mixed in the medical solution during operation 
to dissolve the medicine in the solvent with the adapter 
for mixing and injection of preparations. Further, the 
adapter is simple in construction, thus making it possible 
55 to manufacture adapters for mixing and injection of 
preparations at a low price. 
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Claims 

1 . An adapter for mixing and injection of preparations 
comprising: 

5 

a vial-fitting portion having a top wall and a skirt 
portion; 

a P unctur e needlepassed through the top wall 
of the viai-fitting portion and integrated there- 
with, said puncture needle having a cutting w 
edge on the side of said skirt; and 
a tubular tip-fitting portion located coaxially to 
the puncture needle on the opposite side there- 
of to the top wall, 

wherein said puncture needle has at a proximal is 
end thereof a connecting portion for connection 
with the tip-fitting portion and a liquid passage 
which communicates with a lumen of the tip-fit- 
ting portion and is open lo the cutting edge of 
the puncture needle, said connecting portion 20 
being provided at a liquid passage thereof with 
a filter. . 

2. The adapter for mixing and injection of preparations 
according to claim 1 , wherein said puncture needle 25 
is provided with a gas passage which is open to the 
cutting edge, and wherein said connecting portion 

is provided with a vent hole with a filter for separa- 
tion of microorganisms, said gas passage being 
communicated with the vent hole. 30 

3. The adapter for mixing and injection of preparations 
according to claim 2, wherein said vent hole is pro- 
vided with a check valve close to and inside of the 
filter, said check valve allowing the gas to flow only 35 
in the direction of the gas passage. 

4. The adapter for mixing and injection of preparations 
according to any of claims 1 to 3, wherein said vial- 
fitting portion is provided at the skirt thereof with a 40 
longitudinal slit. 
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